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ABSTRACT
 The epithelium plays a crucial role as an interface of adaptive responses and innate responses to prevent 
invasion of inhaled environmental pathogens. This paper summarizes the recent progress in our understanding of 
the regulation of defense mechanisms in the upper airway epithelium under normal and viral-infected conditions. 
Among respiratory viruses, respiratory syncytial virus (RSV) is the major infectious agent that causes serious 
UHVSLUDWRU\WUDFWLQÁDPPDWLRQLQLQIDQWV569XSUHJXODWHVDUHFHSWRUIRUStreptococcus pneumoniae. In our study, 
ZHIRXQGWKDWFODULWKURP\FLQDQGIRVIRP\FLQVLJQLÀFDQWO\VXSSUHVVHG569LQGXFHGDGKHVLRQRIS. pneumonia in the 
airway epithelium. Moreover, these macrolide antibiotics are known to exert immunomodulatory activity by 
UHGXFLQJSURLQÁDPPDWRU\F\WRNLQHDQGLQWHUIHURQSURGXFWLRQ0HDQZKLOHZHIRXQGWKDWELRORJLFDOSURGXFWVVXFK
as curcumin and humulone have protective effects against RSV and prevent the disruption of the epithelial barrier 
by viral infections in human nasal mucosa. Therefore, they are useful for both the prevention and treatment of 
respiratory viral infections.
(Accepted November 9, 2016)
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1ǵΫຩ᧑မᆗɹᆖ઴ˁɰȩៗഓɐʳȴ⏱
ǵʼʶʼʶɻГմʭʱؤᔿڀᰄʦᶧᔿ͹ᶧڀᔿɹᬿਉ
ล෯ɹៗഓɭɭʢɴᎳᕖΫᇤˁ̊ͻ˰̜̒ɭɌɛ቉ድˁ
ࣙᬖɌɩȷɛ⏏ɗɹଁഗɻˏͤ͡˧ͻʦઢയᆗɗɌɩ
ࢸӻɴ႕ᅵᇕɲᆓ੮ʚɫ३ঃȦՕᩃɴʼɛɤɩȦʳ1⏆⏏
ɗɹɐʏɩˁɄɹᏨᯆɫ᏷ЂɐʳɄɭȵɫȷɲȦɛʠ⏋
ɄɄɫɻЈዀ᯿ݖɴʢᬠᦹɹཉȦΫຩ᧑မᆗɴɦȦɩ⏋
Ʉɹ 10ॷоʱɹೣ࡝ɫɹଁഗˁμਕɴෙᠦɐʳɄɭ
ɭɌɛ⏏
ǵຩ᧑မᆗɹμɫʢ˗˓͡˽ઢയᆗɻᒤ੮ᕬ۬ʦᆗႥ
ʢɇʚɊʚɫȡʳ⏏Ʉɹ޽෵ਸˁଁጓɇɓɩȦʳឹ܍
ɻ˗˓͡˽ɹዛ႕ᅵਸɭᏳᔟ୭كਸ⏃̴̜ͦ̀͌⏆ɫ
ȡʳ⏏ɰɹᅊ႒ዛ⏋ɰɹᏳᔟʦᏼᑩɴ៊ٮਸˁ୫ɦȴɴ
ʭʱᆖ઴ɹ႕ਐȵ০ଁɇʶʳ⏏ʚɛ⏋໠ᆹ଍ᅭˁฐᏮ
ɐʳɴɻ˗˓͡˽ɭฌᇕᏳᔟɹ՟ೝؙਝ⏋ᕬ۬͹Ᏻᔟ
୭كਸ⏋˗˓͡˽ѢԂ͹ភន͹Տᗂɹ͍ˡ̢̀͌⏋ᕶး
ӹᆊਝፐ⏋კ਄ӹᆊਝፐɲɰ෵Ǿɲ࣌ᯆˁៗ౩ɐʳɄ
ɭȵਖឹɫȡʳ⏏
2ǵ˗˓͡˽ઢയɹᕶးӹᆊਝፐ͹კ਄ӹᆊਝፐ
2͹1 ຩ᧑ΫᇤɴȲȿʳᕶးӹᆊਝፐ
ǵ٧ُ۬˗˓͡˽ɹѢԂɴࢪɐʳᕶးӹᆊɭკ਄ӹᆊɹ
ᣱ֪ɴਖឹɲჼᢒɻઢയ৿ȴʰᐁಁᇕɴ᝔ʼʶʳ⏃Fig. 1⏆⏏
Ᏻᔟ޺̮̊ͻͲ᠗ᡫ؝ࢅкɫȡʳ Toll෵؝ࢅк⏃Toll
likereceptors9TLRs⏆ɻᏳᔟᕖΫʚɛɻ˛Ͳ̝̅ͻ
͌ᕖΫɴࡔܧɌ⏋ςɴ TLR3,7,9ɻ˗˓͡˽؝ࢅк
ɭɌɩลᔨɌɩȦʳ⏏Υ౅⏋2004ॷ˗˓͡˽ᏳᔟԒ
؝ࢅкɭɌɩRetinoicacidinduciblegeneš⏃RIGš⏆
ȵ՟ʠɩؾࡴɇʶ⏋ሂؾਸˁኍɐϠɦɹՕࡎMelanoma
differentiationassociatedgene5⏃MDA5⏆ɭLaboratory
ofgeneticsandphysiology2⏃LGP2⏆ɭɭʢɴ RIG
likeReceptor⏃RLR⏆̶ˎ͊͠ͻɴՕᰖɇʶ˗˓͡
˽ɴࢪɐʳᕶးӹᆊɴᬠήɌɩȦʳ⏏
ǵ̫͠ˏลᔨȴʰឿʳɭ⏋̯̜ᶧᎳᕖΫᇤᏳᔟɻ̊˓̜
ᐄغʦˏ̝̼ͤͲ˽ᐄغ⏋̚˽͐̈ͻ͌ɭȦɤɛᏳᔟ
ᬚஞመខᒞɴʭʱ؏ᩂɴෑਸȵըਉɇʶɩȲʱ2⏋3⏆⏋
ᆖ؅кɹѢԂˁᬿȽ̫͠ˏลᔨɴʭʱᕶးӹᆊɹΥጩˁ
22 ຮឿ਒߅
୊ɤɩȦʳ⏃Fig. 2⏆⏏TLR3ɻ˗˓͡˽ᅓഀɹ dsRNA
ȲʭʃϺूغଁ႒ɫȡʳPoly⏃I7C⏆ˁ᠗ᡫɐʳ⏏̯̜
ᶧᎳᕖΫᇤᏳᔟɴࢪɌɩع TLR႕ᅵᇕ͠ˤͲ̝ˁՃᒞ
ɌɛɭɄʸ⏋TLR3͠ˤͲ̝ Poly⏃I7C⏆ՃᒞɌɛɭ
ȷɹʛ̊˓̜ᐄغՕࡎ JAMAᇍჼжάȵ᠗ʠʰʶɛ⏏
Ʉɹʭȩɴ⏋̯̜ᶧᎳᕖΫᇤɫɻ˗˓͡˽ઢയɹမᆗ
઒ᣱ⏋Ϋᇤ̫͠ˏลᔨɹжάɹឹ܍ɭɌɩ TLR3ˁ
ЂɌɛсᅎȵȡʳɭᓒȭʰʶʳ4⏆⏏
ǵʚɛ⏋ᶧᎳᕖΫᇤɫɹᎳᕖ̫͠ˏลᔨɻ˹˫̠͡͹
᥊Ԡ܍ࡎɴʭʱᠭ፲ɇʶ5⏋6⏋7⏆⏋မᆗɴʭʱᅋᅊɇʶ
ʳ˵˓̜ˡ˓Ͳɴɩ̫͠ˏลᔨɻ޴׋ɐʳ⏏ɌȴɌ⏋
ЈᨆеɹΫᇤɭປᥒɐʳɭᶧᎳᕖΫᇤɹ̫͠ˏล෯ɻ
မᆗѦᦽ႒ᣒɴࢪɌɩປᥒᇕ࡫ࡴɌɩȲʱ⏋̫͠ˏลᔨ
ɹжάʢΥ᧌ਸɫ౛Ȧ܌਋֐ˁ୫ɦɭᓒȭʰʶɛ8⏋9⏆⏏
2͹2 კ਄ӹᆊਝፐɹ᠛ࢷ
ǵຩ᧑ᎳᕖΫᇤԒȲʭʃΫᇤάɹปႥᏳᔟɻ TᏳᔟ
ɹވຂʦ༎ਸ׋ˁ᠛ࢷɌ⏋ຩ᧑˗˓͡˽ઢയɫɹკ਄
ӹᆊᣱ֪ɴᩂឹɫȡʳ10⏋11⏆⏃Fig.3⏆⏏ɄɹปႥᏳᔟɻ
ຩ᧑ɹଘࣚ͠Ͳ̮፲ʍɭᧉᣬɌտլ࿠Օࡎɭɭʢɴ଻؅
ˁTᏳᔟɴரኍɐʳ⏏ʚɛ⏋ຩ᧑ΫᇤᏳᔟɻعዛ˭͐ˡ
˓ͲˁᅋᅊɌຩ᧑Ꮃᕖʍɹลᔨਸ␛Ᏻᔟˁᧉᣬɇɓʳ⏏
3ǵᶧᎳᕖΫᇤɫɹ٧ُ۬˗˓͡˽ɹઢയ෵ি
3͹1 ˗˓͡˽ɹᏳᔟʍɹُመɭѢԂ
ǵ٧ُ۬⏋༥׋፬⏋ᅊຂ۬ɲɰɹᝠᯆˁុȩᎳᕖΫᇤɻ
޽ȼɹ˗˓͡˽ɹкԒʍɹѢԂͅ˓Ͳ̜ɫȡʳ⏏Ϋຩ᧑
Ꮃᕖɫɻຩ᧑ᔿүȴʰ˗˓͡˽ɻѢԂɐʳɄɭȵʓɭ
˃ɰɫȡʳɛʠ⏋˗˓͡˽؝ࢅкʢ᯳ጩү⏃apical⏆
ɴՕ॒ɐʳɄɭȵ޽Ȧ⏏ΫᇤᏳᔟɻᏳᔟෑਸˁ୫ɠ⏋
᯳ጩᯆȴʰݜঈᯆɴȴȿɩᏳᔟᬚஞመខᒞȵι˃ɫȲ
ʱ⏋Ᏻᔟෑਸˁ০ଁɌᐣ୫ɌɩȦʳ⏏ɄɹᏳᔟෑਸˁ
ໆࡴɧȿʳᩂឹɲ෯ᦶȵ̊˓̜ᐄغɫȡʱ⏋Ᏻᔟɹ᯳ጩ
үɭݜঈү⏃basolateral⏆ɭɹޅᅠˁ০ଁɌɩȦʳ⏏
ǵɄɹᏳᔟɴෑਸȵࡔܧɐʳɄɭɻ⏋ɇʚɊʚɲΫᇤ
ɹลᔨɴᬠᦹɌɩȦʳ⏏ɛɭȭɽ⏋ᕉ፬Ϋᇤɫɻᰩ႒
Օࡎɹُؚɹɛʠɴ᯳ጩү⏃apical⏆ȴʰкԒᏼᑩ౅ك
ɫȡʳݜঈү⏃basolateral⏆ɹ౅كɴՕࡎው֪ˁ᝔ʼ
ɲȼɩɻɲʰɲȦ⏏ؾ෵ɴ⏋˗˓͡˽ɹѢԂ͹Տᗂ౅ك
ɹໆࡴɴɻᏳᔟɹෑਸȵ߂ȷȼȴȴʼɤɩȦʳ⏏˗˓
Figure1.˗˓͡˽ઢയɫɹᕶးӹᆊɭკ਄ӹᆊɹᐁಁᇕ޴׋
 ⏃ؒᓒయ჉ 1ʭʱৄᅎ⏆
Figure2.̯̜ᶧᎳᕖΫᇤɫɹᬿਉล෯⏏
 ลඁᇕ̫͠ˏลᔨɭɌɩᎳ༰̫͠ˏɭ̊˓̜ᐄغ̊Ͳ̮˪ȵȡʳ⏏
 ܒά⏧ᶧᎳᕖΫᇤɫɹعዛ̊˓̜ᐄغ̊Ͳ̮˪ɹՕ॒ɭԼᐄւు̺ͤ͠ˡ໬ɴʭʳ̊˓̜ᐄغ˽̜͞Ͳ̝⏃ؒᓒయ჉ 1ʭʱৄᅎ⏆⏏
23˗˓͡˽ਸမᆗɴȲȿʳΫຩ᧑Ꮃᕖɹ৲ւɭӹᆊਝፐ
͡˽ɹѢԂ͹ՏᗂɴɦȦɩɹ቉ድˁʼʶʼʶɻ๭।՟Б
ݛ᰸ΫᇤᏳᔟˁᅎȦɩද២ɌɩȦʳ⏏ᏳᔟൎɫɻᏳᔟ
ෑਸȵ๭।Ᏻᔟɭɻᅵɲʳݭغȵȡʳɛʠ⏋ᅊкԒɫ
ᣱɄʳ˗˓͡˽ɹѢԂ͹Տᗂˁ๭ተɴԗჼɌɩȦɲȦ
خᔨਸȵȡʳ⏏
3͹2 ٧ُ۬˗˓͡˽ɹᏳᔟ୭كਸɭѢԂ͹Տᗂ౅ك
ǵѢԂ͹Տᗂ౅كɻ˗˓͡˽ɹዛᰖɴʭɤɩᅵɲʳ⏏
ɛɭȭɽ⏋˓Ͳ̶͡˛Ͳ˸˗˓͡˽⏋͞˓̨˗˓͡˽⏋
˱̠ͦ˗˓͡˽ɫɻ᯳ጩүȴʰѢԂɐʳɹɴࢪɌ⏋ອᆋ
ਸؤԒမ˗˓͡˽ɻݜঈүȴʰʢѢԂɐʳ⏏
ǵΥ౅⏋Տᗂ౅كɻᏳᔟӂࢀਸɲɰɹឹᏬȵȡʳɛʠ
ΥෙɴᠶɑʳɄɭɻᮑɌȦȵ⏋˓Ͳ̶͡˛Ͳ˸˗˓͡˽
ʦ͞˓̨˗˓͡˽ɻݜঈᕖ౅ك⏃basolateral⏆ɴɻ
Տᗂɓɑ⏋Ʉɹɛʠ˗˓͡˽ᝐᆗɴɻɲʰɲȦ⏏ˏ̨̚
˗˓͡˽ɻ᯳ጩүȴʰѢԂɌ⏋ү౅ɴகՏɇʶ᭰ஞɐʳ
Ᏻᔟɴү౅ȴʰѢԂɐʳ⏏ʚɛ⏋Ᏻᔟӂࢀਸɹ৔Ȧ˗˓
͡˽ɫɻ⏋ᏳᔟɹቑޙɭԊɴᏳᔟԒɫވຂɌɛ˗˓͡˽
ȵ߂ᩄɴఔՏɇʶʳ⏏
ǵ˓Ͳ̶͡˛Ͳ˸˗˓͡˽ʦ͞˓̨˗˓͡˽ɹઢയ෵ি
ɻປᥒᇕʭȼ቉ድɇʶɩȦʳȵ⏋๭।ɹ̯̜ᶧᎳᕖΫᇤ
ˁᅎȦɛៗഓɻࢹɲȼ⏋ʚɛ⏋ϖॾӻɫᩂឹɲRS˗˓
͡˽⏃respiratorysyncytialvirus9RSV⏆ɹ᠎Ᏻɲ
ઢയ͍ˡ̢̀͌ɻៗ౩ɇʶɩȦɲȦ⏏ᶧᎳᕖɫɹઢയ
෵ি⏋଻˗˓͡˽ਝፐɲɰˁៗ౩ɐʳɄɭɻ⏋غшɐʳ
μᓡမ⏋άຩ᧑ઢയɲɰɹ໠ᆹ଍ᅭˁ෯፷ɐʳȩȭɫ
ෑʠɩᩂឹɲ቉ድᠩᰍɭɲʳ⏏
ǵʼʶʼʶɹද២ȴʰ⏋RSVɹઢയ෵িɻГάɹʭȩ
ɴʚɭʠʳɄɭȵɫȷɛ⏏RSVɻ⏋ᐁຩ᧑ᇕɴઢയɌ⏋
ʚɑΫຩ᧑ɭȼɴᶧᎳᕖΫᇤᏳᔟɹ᯳ᨆɴЊመɌᏳᔟԒ
ʍѢԂɐʳ⏏ᐚȦɩ⏋ᶧᎳᕖΫᇤᏳᔟԒɫភនɇʶ⏋
ԗʃᏳᔟ᯳ᨆɴው֪Ɍᶧᔿ౅كʍՏᗂɐʳ12⏆⏃Fig.4⏆⏏
Ʉɹʭȩɴ⏋RSVɻ˓Ͳ̶͡˛Ͳ˸˗˓͡˽ʦ͞˓̨
˗˓͡˽ɭؾ෵ɹઢയ෵িˁ୫ɠ⏋Ᏻᔟүݜঈᨆʍɹ
˗˓͡˽ɹՏᗂɻឿʰʶɲȦɭᓒȭʰʶʳ⏏
4ǵ˗˓͡˽ɴʭʳࢆςᬿ᝚ล෯ɹ޴׋
ǵ٧ُ۬˗˓͡˽ɹΫᇤʍɹઢയɻᬿਉล෯ɹ᭭ࢀˁ
ʢɛʰɐȵ⏋᭭ࢀɻ˗˓͡˽ɹዛᰖɴʭɤɩᅵɲʳ⏏
άຩ᧑ᎳᕖΫᇤˁࢪᢒɭɌɛ቉ድɫɻ⏋˗˓͡˽ઢയȵ
Ϋᇤ̫͠ˏลᔨˁжάɇɓʳ౅كɴӈȼɭɐʳݬٚȵ
޽Ȧ⏏ᶧᎳᕖʍɹ˗˓͡˽ઢയɫɹ̫͠ˏลᔨ޴׋ɴ
ɦȦɩɹݬٚɻȦȼɦȴȡʱ⏋˓Ͳ̶͡˛Ͳ˸˗˓͡˽
ɫɹ̫͠ˏжά⏋͞˓̨˗˓͡˽ઢയɫɹᶧᎳᕖΫᇤ
Ᏻᔟɹ̫͠ˏลᔨɹжάȵݬٚɇʶɩȦʳ⏏
ǵʼʶʼʶɹᶧᎳᕖΫᇤˁᅎȦɛRSVઢയᏙɫɹද២
ɫɻ⏋RSVઢയɴʭʱ̯̜ᶧᎳᕖΫᇤᏳᔟɫɻෑਸ
Օࡎɹ̊˓̜ᐄغ̊Ͳ̮˪ɹ᠛ࢷɭ⏋̫͠ˏลᔨɹވ৔
ȵ᠗ʠʰʶɛ⏏ʚɛ⏋ӹᆊയᖬɴɩ⏋RSVઢയɴʭʱ
̊˓̜ᐄغ̊Ͳ̮˪ɹᏳᔟᕖʍɹ͠˪͡ͻ̜ˁ᠗ʠɛ⏏
ɄɹɄɭȴʰ RSVઢയɴʭʳᶧᎳᕖΫᇤɫɹ̊˓̜
ᐄغ̊Ͳ̮˪ɹވ֓ɻ⏋˗˓͡˽үɭɌɩɻ⏋ΫᇤᏳᔟ
ෑਸˁ᠛ࢷɌ⏋᯳ጩᯆȴʰ RSVᎰࡎɹՏᗂɹѦᦽɴ
ᬠᦹɌɩȦʳ޴׋ɭᓒȭʰʶ⏋ᅊкүɭɌɩɻΫᇤ̫
͠ˏลᔨɹވ৔ˁኍɌɩȦɛ12⏆⏏
5ǵ଻˗˓͡˽ᕶးӹᆊਝፐɭɌɩɹ˓Ͳ̊ͻ̶˙ͦͲ
ǵ٧ُ۬˗˓͡˽ɹѢԂɴࢪɐʳᬿਉล෯ɫᩂឹɲɹ
ɻ⏋RIGIʦMDA5ɴʭʳ˗˓͡˽ɹ᠗ᡫɭɗʶɴ
ʭɤɩ᠛ࢷɇʶʳ˓Ͳ̊ͻ̶˙ͦͲ⏃interferon9IFN⏆
ɫȡʳ⏏଻˗˓͡˽сᅎɹμਕɭɌɩ IFN èȵ೑ؿ
ɫȡʳȵ⏋Ʉʶɻ IFN éɭɭʢɴš݀ IFNɴՕᰖ
ɇʶɩȦʳ⏏š݀ IFNɻȡʰʪʳᏳᔟɴȲȦɩ᠛ࢷ
ɇʶ⏋Օ໪ɇʶɛIFNɻܑٞɹᏳᔟᝠᯆɹ̺ͤ́̊ͻ
ɴᐄغɌɗɹ༎ਸˁᇍஸɐʳ⏏сᅎˁ؝ȿɛᏳᔟɻ଻
˗˓͡˽༎ਸˁ୫ɦՕࡎɹᇍჼˁ᠛ࢷɐʳ⏏
ǵš݀ IFN⏃IFNè⏆ɹʓȴɴ⏋ృɛɴţ݀ IFN␩IFN
͌̋͞⏃ò⏆̶ˎ͊͠ͻ␭ȵᇍឿɇʶɛ⏏IFN òͤ́
̺̊ͻᇍჼɻςɴΫᇤᏳᔟɴըᭉɇʶʳ⏏š݀ IFN
ȵ޽ዛɹᏳᔟɴ؝ࢅкȵȡʳɄɭɭɻࢪ၇ᇕɫȡʳ⏏
Ʉɹᭉࡴᇕɲᇍჼȴʰ⏋IFNòɻᇤᕕɭᎳᕖᝠᯆɫɹ
˗˓͡˽ѢԂɹᬿ๬ɴᬠήɐʳɭ஠ࡴɇʶɩȦʳ13⏆⏏
ǵ̯̜ᶧᎳᕖΫᇤᏳᔟɹ଻˗˓͡˽ᕶးӹᆊਝፐɴɦ
Ȧɩɹද២ɫɻ⏋٧ُ۬˗˓͡˽ઢയɴਝፐɌɩţ݀
IFN⏃š݀ IFNɫɲȼ⏆ˁ᠛ࢷɐʳɄɭˁʼȴɤ
ɛ14⏆⏏ᩂឹɲဣɻţ݀ IFNɻ٧ُ۬˗˓͡˽ȵઢയɌ
ɛݭغɴςɴՕ໪ɇʶʳ IFNɭȦȩဣɫȡʳ⏏ɐɲʼɠ⏋
ᶧᎳᕖΫᇤʍɹઢയ՟ೝɴɻ IFN è /éɫɲȼ
IFN òȵ଻˗˓͡˽сᅎɹςкɭɲɤɩȦʳخᔨਸ
Figure3.Ϋຩ᧑ɫɹკ਄ӹᆊʦမᆗؙਝɹ᠛ࢷɴɻΫᇤԒปႥᏳᔟ
ɭΫᇤάปႥᏳᔟȵᩂឹ⏏႕ɴ⏋ᶧڀᔿɹᎳᕖᬠᦹ͠Ͳ
̮ᏼᑩɻปႥᏳᔟɭɭʢɴ␎ᏳᔟˁЂɌɩ޺ᅠɹᇺែˁ
᝔ɤɩȦʳ⏏⏃ؒᓒయ჉ 1ʭʱৄᅎ⏆⏏
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ȵᲞȦ⏃Fig.5⏆⏏
6ǵ଻˗˓͡˽͹଻မᆗсᅎˁ୫ɦᅊჿ༎ਸ႒ᣒɹஜᏮ
6͹1 RSVଵը֟ഗˁ୫ɦลᔨਸᰩڃɹஜᏮ
ǵ̯̜ᶧᎳᕖΫᇤᏳᔟRSVઢയ͐̚͡ɫɻNFñBɹ
ᐁᤉȵRSVភនɭࢌஞɲᬠѥȵȡʳɄɭȵʼȴɤɛ12⏆⏏
ɗɄɫ⏋NFñBᭀࢀсᅎˁ୫ɦ˪͡˪͊Ͳ⏃curcumin⏆
ˁᅎȦɩ⏋̯̜ᶧᎳᕖΫᇤᏳᔟɴȲȿʳNFñBᐁᤉˁ
ЂɌɛ RSVɹភនᭀࢀɹៗഓˁ᝔ɤɛ⏏˪͡˪͊Ͳ
ɹՃᒞɴʭʱ⏋RSVភនɹଵըȲʭʃ̫͠ˏลᔨˁ
೑ɐ̊˓̜ᐄغՕࡎɹވ֓ȵ᠗ʠʰʶɛ15⏆⏃Fig.6⏆⏏
ɇʰɴ⏋NFñBɹ༎ਸଵըсᅎˁ୫ɦ̺́̒ᗑ٢ଁՕ
⏃̶͌ͦͲ⏆ɹRSVଵը֟ഗˁද៷Ɍɛ⏏˪͡˪͊Ͳ
ɭؾ෵ɴRSVઢയ̯̜ᶧᎳᕖΫᇤᏳᔟɴȲȿʳRSVɹ
ވຂϜᬿ֟ഗؖʃမᆗᑃٮ֟ഗˁተ᠗Ɍɛ16⏆⏏
ǵ˪͡˪͊Ͳʦ̺́̒ɹʭȩɲᕶးᅠɴࡔܧɌ⏋ȴɦ
ঃȼᰩڃɭɌɩᅎȦʰʶʳᅊჿ༎ਸ႒ᣒȵ⏋๭।ᶧᎳᕖ
ɴࢪɌɩRSVઢയˁըਉɐʳลᔨˁ୫ɦɄɭȵʼȴɤ
ɛ⏏Ʉʶʰɹ༎ਸ႒ᣒɻ⏋႕ɴϖॾӻɴࢪɌьᅎخᔨɲ
ϜᬿᚫɹҌជɭɌɩᩂឹɫȡʸȩ⏏
6͹2 ౖሾɹᚫջɲɰɹృɛɲ଻မᆗсᅎ႒ᣒɹஜᏮ
ǵ٧ُ۬˗˓͡˽ઢയᆗɻΫᇤʍɹᆖ؅ᏳᘖɹЊመ͹
ѢԂȵѦᦽɇʶ⏋Ϡ๖ਸɹᏳᘖઢയɹឹ܍ɭɲʳ⏏Ᏻᘖ
ɹᎳᕖʍɹЊመˁʢɛʰɐลইɻຩ᧑Ϋᇤʍɹ႒ჿᇕ
ӂࢀ⏋ຩ᧑ᐻພɹ᭭ࢀɴʭʳЊመɌɛᏳᘖɹ႒ჿᇕ᭑ؑ
сᅎɹཝ৑ɲɰɹʓȴɴ˗˓͡˽ઢയɴЫȦΫᇤᏳᔟΫ
ɹᏳᘖ؝ࢅкȵృɛɴᝠՏɐʳɄɭȵ᠛܍ɭɲʳ⏏
ǵɄɹΫᇤᏳᔟΫɹᏳᘖ؝ࢅкɭɌɩɻᝐࢸ഍༎ਸ׋܍
ࡎ⏃plateletactivatingfactor9PAF⏆؝ࢅк⏋CEACAM1,
ICAM1,̶ˑ̸̦ͦ˪̍Ͳɲɰȵȡʳ⏏႕ɴΫຩ᧑
ઢയɹ؅܍ᘖɫȡʳᔔမჽᘖʦ˓Ͳ̶͡˛Ͳ˸ᘖɹᘖк
ଁՕɫȡʳ̶˝˽́˱͠Ͳɭᐄغɐʳ PAF؝ࢅкɻ
ᶧᎳᕖɴঃȼՕ॒ɌɩȦʳ17⏆⏏
ǵ́˽͇́˓˹Ͳ⏃FOM9Fosfomycin⏆ʦ˪͞͠˽ͦ
͇˓˹Ͳ⏃CAM9 clarithromycin⏆ɻ଻ᘖсᅎГ޺ɴ
଻မᆗсᅎˁ୫ɦɄɭȵإȼȴʰሾʰʶɩȦʳȵ18⏆⏋
Figure4.ᶧᎳᕖΫᇤᏳᔟʍɹ RS˗˓͡˽ઢയɫ˗˓͡˽ɹѢԂ౅كɻ᯳ጩүʭʱѢԂɌ᯳ጩүʍՏᗂɐʳ⏏
 ृܒ⏧˗˓͡˽̊Ͳ̮˪ɹᶧᎳᕖΫᇤʍɹઢയ౅كȴʰɹѢԂዐ঎ɹ᧓Ȧ⏏
 زܒ⏧ᣬീ⏋ᦩ᧌݀ᮚࡎᰒ਎᫦ɫɹ˗˓͡˽Տᗂɹ៎࢘⏏˗˓͡˽ᎰࡎȲʭʃ˗˓͡˽ᬠᦹ̶ˑ͍͞Ͳ̜ɻΫᇤᏳᔟɹ᯳ጩүɴ៎࢘
ɇʶʳ⏃ؒᓒయ჉ 12⏏MasakiTetal.MolBiolCell2011ʭʱৄᅎఒ޴⏆⏏
Figure5.ᶧᎳᕖΫᇤʍɹ RS˗˓͡˽ઢയಁɴᣱɄʳ˓Ͳ̊ͻ̶˙
ͦͲᅋᅊ⏏
 š݀˓Ͳ̊ͻ̶˙ͦͲ⏃IFNé⏆ᅋᅊɻςкɫɲȼ⏋ᶧᎳ
ᕖȴʰɻRIGIˁЂɌɩţ݀˓Ͳ̊ͻ̶˙ͦͲ⏃IFNò⏆ȵ
᠛ࢷɇʶɛ⏏ţ݀˓Ͳ̊ͻ̶˙ͦͲɻ˗˓͡˽ઢയಁɹᶧ
Ꮃᕖȴʰςɴᅋᅊɇʶʳ˓Ͳ̊ͻ̶˙ͦͲɫȡʳɭᓒȭʰ
ʶʳ⏃ؒᓒయ჉ 1ʭʱৄᅎ⏆⏏
25˗˓͡˽ਸမᆗɴȲȿʳΫຩ᧑Ꮃᕖɹ৲ւɭӹᆊਝፐ
RSV᠛ࢷ PAF؝ࢅкᇍჼଵը֟ഗˁ୫ɠ⏋ΫᇤᏳᔟ
ʍɹᔔမჽᘖʦ˓Ͳ̶͡˛Ͳ˸ᘖɹЊመˁଵըɐʳɄɭ
ȴʰ19⏆⏋˗˓͡˽ઢയᆗɹϠ๖ਸᏳᘖઢയɹϜᬿᚫ
ɭɌɩɹ֟ഗʢೝ৺ɫȷʳ⏃Fig.7⏆⏏
ǵ͇˪ͦ͞˓̝Ꮩ଻ᘖᚫɻᆄа˗˓͡˽ઢയˁ઎ࡴɌɛ
TLR3ˁЂɌɛမᆗਸ˵˓̜ˡ˓Ͳɹᅋᅊʢଵըɐʳ19⏆⏏
Υ౅⏋ࡸ᭬ɹ˗˓͡˽ઢയᏙɫȡʳ RSVઢയᶧᎳᕖ
ΫᇤˁᅎȦɛࡸᱻᏙɫʢ⏋IL6ʦRANTESɇʰɴ IFN
ɹᅋᅊଵըˁ᠛ࢷɐʳ⏏ɄɹᏙˁᅎȦɩ CAMɹမᆗ
ଵըсᅎɹ᠎Ᏻɲ͍ˡ̢̀͌ˁද២Ɍɛᐄഗ⏋˓Ͳ
̊ͻ̶˙ͦͲᅋᅊଵըลইɴɻ IRFɹ൒Ԓው᝔ɹᭀࢀ
ȵᬠήɐʳɄɭȵՕȴɤɛ20⏆⏃Fig.8⏆⏏ɄɹʭȩɲృɌ
Ȧሾឿɻࢰഀᇕɴ଻ᘖсᅎɹɲȦ͇˪ͦ͞˓̝Ꮩ଻ᘖᚫ
ȵ༥မсᅎˁ୫ɦᚫջɭɌɩьᅎɫȷʳخᔨਸˁኍڗ
ɌɩȦʳ⏏
ǵʚɛ⏋Јɹౖሾɹᚫջɹද២ɫɻᔕ࿊ᆯ໠ᆹᚫ⏃˓͡
̅˫͞˻Ͳ͇ͤ˓Ͳᨧݾ⏆ɻᆄа˗˓͡˽ઢയ৿ɹ
ᶧᎳᕖΫᇤ̫͠ˏลᔨжάˁ܌਋ɇɓʳɄɭˁឿՏɌ
ɩȦʳ21⏆⏏ʚɛ⏋ؾ෵ɹ֟ഗɻᶧᎳᕖΫᇤᏳᔟʍɹ
miR146aࢷԂɴʭɤɩʢ᠗ʠʰʶ⏋ؾಁɴမᆗਸ˵˓
̜ˡ˓ͲᅋᅊʢଵըɐʳɄɭȵៗ౩ɇʶ⏋ృɛɲ໠ᆹ
଍ᅭ෯፷ɹɛʠɹݜኄᇕଁഗȵࡸʱɦɦȡʳ22⏆⏏
7ǵȲʼʱɴ
ǵ˗˓͡˽ਸΫຩ᧑မᆗɹᆖ઴০ଁʍɹΫຩ᧑Ꮃᕖɹ
৲ւˁෙᠦɐʳɛʠɴ⏋೎ᦏɹᕶးӹᆊਝፐɹෙਥˁ
ݜɴɌɛʼʶʼʶɹද២ᐄഗˁʚɭʠɩʛɛ⏏˗˓͡
˽ɹ቉ድɻᯃ।ɴ३ঃȦ᯿ݖɴʚɛȵʳȵ⏋೎մᐻɴ
ȡʳᶧᎳᕖΫᇤɴɦȦɩɹ᠎Ᏻɲද២ɻ᝔ʼʶɩȦɲȦ⏏
ᓡᶧڀڸዀ᯿ݖɹ޽ȼɹᆓ੮ɹμɫ⏋˗˓͡˽ઢയᆗɻ
౗।ᕵআɫᩂឹɲеᒞɴȡʳ⏏Ё܌႕ɴ໶ᇿɌɛ RS
˗˓͡˽ઢയɴᬠɌɩɻਃഀɹෙਥɭɻᅵɲʳ⏋ృɌȦ
ሾឿˁ਄ʳɄɭȵɫȷɛ⏏ɄʶʰɹሾឿˁʢɭɴɌɛ
ృៀ໠ᆹ଍ᅭˁ෯፷ɐʳɄɭˁᇿ୭ɌɩȦʳ⏏
ᡚǵǵ᥻
ǵೣ቉ድԒࢅɻJSPSዀ቉ᢹǵୱ଍ᇕᘭᗂ቉ድ⏧16K15723⏋
26670746⏋24659750⏃ຮឿ਒߅⏆⏋ݜᇻ቉ድ⏃⏸⏆⏧26293370⏋
23390398⏋19390436⏃ຮឿ਒߅⏆⏋ݜᇻ቉ድ⏃⏹⏆⏧15K10818
⏃ᲞᩃᣎΥ⏆⏋15K10787⏃Ϙ҄᭠߄⏆⏋15K10788⏃߂ܜດ⏆⏋
15K10817⏃ᶌဈ᠞⏆⏋26462613⏃ᦏᚹథ⏆⏋26462561
⏃ଞा੯ࡎ⏆⏋12671676⏃ຮឿ਒߅⏆⏋ᗐଝ቉ድ⏃⏸⏆⏧
16K20265⏃࢝ाᏤϺ⏆⏋15K20213⏃ܻഌɠȭࡎ⏆⏋16K20266
⏃࣢ೣܨй⏆⏋16K20267⏃ሼऄᠵϺ⏆⏋26861398⏃࣢άਜ਼ص⏆⏋
26861399⏃ᩃ೴Υᰒ⏆⏋26861400⏃ᬏ࣒೒Ԏ⏆⏋26861401
⏃ᭁᨆϩᅓᒭ⏆⏋25861575⏋21791628⏃ᲞᩃᣎΥ⏆⏋25861574
⏃ࢸጼ؅ਏࡎ⏆⏋24791795⏋20791208⏃ᦏᚹథ⏆⏋24791793
⏃ᬠЭ১⏆⏋25861573⏋23791916⏃߂ܜດ⏆⏋24791794⏋
22791615⏃ᶌဈ᠞⏆⏋22791616⏋20791207⏃Ϙ҄᭠߄⏆⏋
Figure7.˗˓͡˽ɴʭʱຩ᧑ΫᇤᏳᔟʍᏳᘖ؝ࢅк⏃PAF؝ࢅ⏆ɹ
ᇍჼȵވ֓Ɍ⏋Ϡ๖ᇕɲᏳᘖЊመؖʃϠ๖ઢയᆗɹᇍᆗ
ȵᣱɄʳ⏏͇˪ͦ͞˓̝Ꮩ଻ᘖᚫɲɰɻ⏋Ʉɹ˗˓͡˽
ઢയɴʭʱᣱɄʳΫᇤᏳᔟɫɹᏳᘖ؝ࢅкɹᇍჼଵըˁ
ᣱɄɐ⏏
Figure6.˪͡˪͊Ͳɹ RS˗˓͡˽ɴࢪɐʳଵըсᅎ⏏
 ᶧᎳᕖΫᇤʍRS˗˓͡˽ˁઢയᏙɴ˪͡˪͊ͲˁՃᒞɐʳɭ⏋ᏳᔟԒʍɹઢയଵը⏃ܒΫ⏆ؖʃ˗˓͡˽ᎰࡎɹՏᗂଵը⏃ܒά⏆
ȵ៎࢘ɇʶɛ⏃ؒᓒయ჉ 15⏏ObataKetal.PLOSONE2013.ʭʱৄᅎఒ޴⏆⏏
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23791915⏋21791626⏋19791218⏃ᨉӱ⏆⏋቉ድ༎֪˽̊ͻ
̜ఌஹ⏧26893213⏃Ϙ҄᭠߄⏆⏋Ȳʭʃሾᇕ˪͞˽̊ͻ
օଁϟ෌⏃ɇɤʗʸ̫˓ˠ˪͞˽̊ͻ෯઎⏆ɹ֖ଁˁ
؝ȿɛଁഗɫȡʳ⏏ʚɛ⏋࡝Ԓɹᦹொ቉ድ⏋ᅋ࡝ᦹொ
ɴʭʱᅊʚʶɛଁഗɫȡʱ⏋႕ɴ⏋Ԋؾ቉ድᓔɭɌɩɹ
࿚ᅒԎܯఠஐ⏃೤५כዀ߂࡝ᆖჿ࡝ፀϠᡙএ⏆⏋ࢸऄ᭠
ఠஐ⏃ؾ̶ͦͲ̘ˑˏכ࡝቉ድଘᏳᔟዀ࡝ᨆᬐ⏆⏋Υࡾ
ષٔఠஐ⏃ؾ̶ͦͲ̘ˑˏכ࡝቉ድଘӹᆊըਉכ࡝ᨆ
ᬐ⏆⏋ݨងॺఠஐ⏃ؾࢸӻዀ࡝ᡙএ⏆⏋ดᅒЭΥఠஐ⏃ؾ
਎ᅊ႒࡝ᡙএ⏆⏋ཚೣ࿅቉ድڊ⏃˵̲̒ͦͅͻ͡΁⏆ɴ
ཉᡚȦɛɌʚɐ⏏
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